Subcutaneous injection containing IL-3 and GM-CSF ameliorates stab wound-induced brain injury in rats.
Macrophage-like cells densely accumulate in stab wound-induced brain lesions in rats. Many of these cells express the macrophage marker Iba1 and the oligodendrocyte progenitor cell marker NG2 chondroitin sulfate proteoglycan (NG2), and have been termed BINCs (brain Iba1(+)/NG2(+) cells). Results from our previous study showed that BINCs elicit neuroprotective action, and agents inducing BINC activation or proliferation are expected to ameliorate traumatic brain injuries (TBIs). In the present study, TBI was established by inserting a needle into the cerebrum and moving the needle in a longitudinal, fan-like movement. Isolated BINCs from these stab lesions expressed mRNAs encoding receptors for interleukin-3 (IL-3) and granulocyte/macrophage colony-stimulating factor (GM-CSF). When this mixture of cytokines was added to the cultured BINCs, expression of mRNAs encoding insulin-like growth factor-1, hepatocyte growth factor, and proliferating cell nuclear antigen increased. The cytokine mixture induced enhanced wound healing in BINCs-brain cell co-cultures in vitro. Stab wounds in the rats resulted in significant brain tissue loss at 2 months post-lesion. However, tissue loss was reduced by 40% when the combination of IL-3 and GM-CSF was subcutaneously injected 7 times (once per day) beginning at 2 or 3 days post-lesion (dpl). BINCs are highly proliferative and an intraperitoneal injection of 5-fluorouracil (5FU) at 2 dpl eliminated the BINCs, resulting in death of the rats. The cytokine mixture injection significantly reduced mortality of the 5FU-treated rats. These results suggest that the combination of IL-3 and GM-CSF serves as a promising agent to ameliorate TBI via action on BINCs.